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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an active 
matric substrate at Jow costs and with high accuracy by a 
method wherein an element is formed on an element 
formation substrate, an interconnection is formed on a 
transfer destination substrate, the element is transferred 
to the transfer destination substrate and the 
interconnection is connected. 

SOLUTION: An etching stop layer 402 an undercoat layer : 
305 and TFTs 102 are formed on an element formation 
substrate 401, Protective films 601 are formed on the 
respective TFTs 102. A transfer destination substrate 301 
is coated with a conductive paste by screen printing, a 
pattern is formed so as to be annealed, and scanning lines 
105 are formed. In addition an interlayer insulating film 302 
and a flattened film 303 are coated with a photoresist so 
as to be exposed and developed, a mask is manufactured 
so as to be etched, and contact parts 201 are formed on 
signal lines 104 and the scanning lines 105. Then, TFTs on 
an intermediate transfer substrate 701 are transferred to 

the transfer destination substrate 301. Then, connecting electrodes or the like which are used to 
connect the signal lines 104 to the FETs 102 are formed. At the same time, also a pixel electrode 
is formed. ; 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the active-matrix substrate characterized by to provide 
the process which forms a component on a component formation substrate, the process which 
forms wiring On an imprint place substrate, the imprint process which imprints said component on 
said imprint place substrate, and the process which connects said component imprinted on said 
imprint place substrate and said wiring. 

[Claim 2] The manufacture approach of a active-matrix substrate according to claim 1 that said 
imprint process is characterized by to provide the process which pastes up said component , 
formed on said component formation substrate on a middle imprint substrate, the process which 
carries out etching removal of said component formation substrate, and the process which 
imprints said component pasted up on said middle imprint substrate on said imprint place 
substrate. 

[Claim 3] The manufacture approach of a active-matrix substrate according to claim 1 that said 

imprint process is characterized by providing the process which forms a glue line in a middle 

imprint substrate, the process which imprints said component formed on said component formation 

substrate to said glue line, and the process which applies heat to said glue line and imprints said 

component on said imprint place substrate from said middle imprint substrate. 

[Claim 4] The manufacture approach of the active-matrix substrate according to claim 1, 2, or 3 

characterized by spacing of said component formed on said component formation substrate 

differing from spacing of said component imprinted on said imprint place substrate. 

[Claim 5] The manufacture approach of the active-matrix substrate according to claim 1, 2, or 3 

characterized by imprinting said component of the location of the fixed regulation on said 

component formation substrate to coincidence. 

[Claim 6] It is the manufacture approach of the active-matrix substrate according to claim 1, 2, 3, 
4, or 5 which possesses the process at which the process which forms said component forms an 
undershirt layer on said component formation substrate, the process which forms said component 
on said undershirt layer, and the process which forms a protective coat on said component, and is 
characterized by covering said component with said undershirt layer and said protective coat. 
[Claim 7] The manufacture approach of the active-matrix substrate characterized by providing the 
process which forms an undershirt (ayer on a component formation substrate, the process which 
forms a component and wiring on said undershirt layer, and the imprint process which imprints said 
component and said wiring on an imprint place substrate. 

[Claim 8] The active-matrix substrate characterized by providing a substrate, the glue line which 
is separated for every component and prepared on said substrate, the under coat layer prepared 
on said glue line, and said component prepared on said under coat layer. 

[Claim 9] The component formation substrate characterized by being prepared in equal height the 
whole surface on a substrate, the under coat layer prepared on said substrate, and said under coat 
layer, and providing an independent component respectively electrically. 

[Claim 10] The middle imprint substrate characterized by being prepared in height equal on a 
substrate, the stratum disjunctum which exfoliates by being prepared on said substrate and 
applying heat, and said stratum disjunctum, and providing an independent component respectively 
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electrically. 



[Translation done.] 



http://vmw4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 2007/09/03 



JP.2001-007340.A [DETAILED DESCRIPTION] 
* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1/8 ^— V 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a active-matrix substrate and its manufacture 

approach, a component formation substrate, and a middle imprint substrate. 

[0002] 

[Description of the Prior Art] A liquid crystal display (LCD) is a low power, with the thin shape, 
since color display is also possible, it is widely used for the notebook sized personal computer etc., 
and it can apply the display grace not only to electronic intelligence but to the display of television 
broadcasting etc. For example, on a glass substrate, the active-matrix mold LCD forms the thin 
film transistor (TFT) which made an amorphous silicon and polycrystalline silicon the barrier layer 
in the shape of a matrix, prepares an opposite glass substrate and the gap of about 5 micrometers, 
is fixed, pours in liquid crystal between them, and is used as a flat-panel display with which a high 
definition full color display is obtained. The sectional view of the picture element part of the 
conventional active-matrix mold LCD is shown in drawing 35 . The scanning line 3502 and the 
auxiliary capacity line 3503 are formed on a glass substrate 3501, and gate dielectric film 3504 is 
formed on it. The pixel electrode 3505 is formed on it. The laminating of the doped semi-conductor 
layer 3509 which is insulated on the semi-conductor layer 3507, the channel protection insulator 
layer 3508, and the channel protection insulator layer 3508 is carried out to the TFT section 3506. 
The source electrode 3510 and the drain electrode 351 1 are formed on the doped semi-conductor 
layer 3509. It connects with a signal line (not shown) arid the source electrode 3510 connects the 
drain electrode 3511 with the pixel electrode 3505. The protection insulator layer 3512 is formed 
on these TFT(s) section 3506. 

[0003] In recent years, such LCD is development of a wide-field-of-view cornification technique, 
the problem of an angle-of-.visibility dependency peculiar to LCD is also solved, and further, since 
a TFT array can be formed on a glass substrate, it can realize the comparatively big display of 10 
inches - about 25 inches of vertical angles. However, problems, like cost starts that the utilization 
of the TFT array of a big screen called 40 inches - about 60 inches of vertical angles expected 
with high-definition television (HDTV) builds the production iine more than about 1 meter around 
which can overly use a large-sized glass substrate remain. On the other hand, the method of 
joining and enlarging two or more TFT array substrates is learned for JP,10-268332,A etc. 
However, since height control of a joint was not enough, considering the liquid crystal layer of the 
thickness to which the numerical aperture of a joint falls since the precision of a joint is bad and 
which is about 5 micrometers, there were problems, like the yield is bad On the other hand, the 
mobile information machines and equipment which can see electronic intelligence always anywhere 
further taking advantage of the low power which is the features of LCD are also used widely, and a 
display of a superhigh definition called 1 50-300-pixel [/inch ] (pixel/inckppi) extent of extent will 
be expected from now on like what was printed to the record medium. 

[0004] Lightweight-izing is important for these mobile information machines and equipment with a 
low power. If the bezel which fixes about 220g and a eel only with a substrate if a liquid crystal cell 
is formed in the magnitude of A4 using the glass substrate of 0.7mm thickness extent is included, 
it will become beyond about 400g. Weight becomes about 1/2 by using a substrate as a plastic 
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plate, by using a film substrate etc., becomes still more nearly lightweight and becomes applicable 
to mobile information machines and equipment. Then, the attempt of TFT production to up to a 
plastic plate and a film substrate is made. However, TFT production to these substrates needs to 
low-temperature-ize process temperature, and it is possible that the TFT engine performance 
deteriorates for low-temperature-izing of process temperature, and a limit appears in image 
quality, the number of pixels, etc. Furthermore, these substrates have a large coefficient of 
thermal expansion, and since the temperature deformed plastically is also low, it is expected that 
highly-minute-izing is also impossible and they pose a problem. 
[0005] 

[Problem(s) to be Solved by the Invention] As stated above, utilization of the TFT array of a big 
screen called about 40 inches - 60 inches of vertical angles had problems, like cost starts building 
a production line. Moreover, the thickness of a substrate was changed and forming a component 
also had a problem in the substrate using the ingredient with which it differs other than a glass 
substrate by process temperature, the plastic deformation of a substrate, etc. 
[0006] 

[Means for Solving the Problem] Then, the 1st of this invention offers the manufacture approach 
of the active-matrix substrate characterized by to provide the process which forms a component 
on a component formation substrate, the process which forms wiring on an imprint place 
substrate, the imprint process which imprints a component on an imprint place substrate, and the 
process which connects wiring with the component imprinted on the imprint place substrate. An 
imprint process may possess the process which pastes up the component formed on the 
component formation substrate on a middle imprint substrate, the process which carries out 
etching removal of the component formation substrate, and the process which imprints the 
component pasted up on the middle imprint substrate on an imprint place substrate. Moreover, an 
imprint process may possess the process which pastes up the component formed on the 
component formation substrate on a middle imprint substrate, the process which irradiates laser 
and exfoliates a component from a component formation substrate, and the process which 
imprints the component pasted up on the middle imprint substrate on an imprint place substrate: 
An imprint process may possess the process which forms a glue line in a middle imprint substrate, 
the process which imprints the component formed on the component formation substrate to a glue 
line, and the process which applies heat to a glue line and imprints a component on an imprint 
place substrate from a middle imprint substrate. Moreover, an imprint process may possess the 
process which forms a glue line in a middle imprint substrate, the process imprinted to the glue 
line which heated the component formed on the component formation substrate, and the process 
which irradiates ultraviolet rays at a glue line and imprints a component on an imprint place 
substrate from a middle imprint substrate. 

[0007] Spacing of the component formed oh a component formation substrate may differ from 
spacing of the component imprinted on the imprint place substrate. Moreover, the component of 
the location of the fixed regulation on a component formation substrate may be imprinted to 
coincidence. Furthermore, the process at which the process which forms a component forms an 
undershirt layer on a component formation substrate, the process which forms a component on an 
undershirt layer, and the process which forms a protective coat on a component are provided, and 
a component may be covered with an undershirt layer and a protective coat. The 2nd of this 
invention offers the manufacture approach of the active-matrix substrate characterized by 
providing the process which forms an undershirt layer on a component formation substrate, the 
process which forms a component and wiring on an undershirt layer, and a component and the 
imprint process which imprints wiring on an imprint place substrate. The active-matrix substrate 
characterized by providing the glue line which is separated for every 3rd substrate and component 
of this invention, and is prepared on a substrate, the under coat layer prepared on a glue line, and 
the component prepared on an under coat layer is offered. The component formation substrate 
characterized by being prepared in height equal the whole surface on the under coat layer 
prepared on the 4th substrate and substrate of this invention and an under coat layer, and 
providing an independent component respectively electrically is offered. The middle imprint 
substrate characterized by being prepared in height equal on the stratum disjunctum which 
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exfoliates by being prepared on the 5th substrate and substrate of this invention, and applying 
heat, and stratum disjunctum, and providing an independent component respectively electrically is 
offered. 
[0008] 

[Embodiment of the Invention] Although the operation gestalt of this invention is explained below 
at a detail, this invention is not limited to these operation gestalten. First, the 1st operation gestalt 
of this invention is explained. After this operation gestalt forms an amorphous silicon TFT (it 
considers as Following TFT) with a component formation substrate and imprints it to a middle 
imprint substrate, it is imprinted to the imprint place substrate which formed wiring etc. further, is 
used as a active-matrix substrate, and produces a liquid crystal display. The enlarged drawing of 
one TFT part of drawing 1 is shown in drawing 2 , the sectional view between a-a' of drawing 2 is 
shown for the top view of the active-matrix substrate 101 whole of this operation gestalt in 
drawing 1 at drawing 3 , and the configuration of the active-matrix substrate 101 of this operation 
gestalt is explained using this 3 Fig. In drawing 1 , the detail of TFT shown in drawing 2 is omitted. 
As shown in drawing 1 , TFT102 and the pixel electrode 103 are formed in each pixel of the 
active-matrix substrate 101 of this operation gestalt, and it is formed in the shape of an array. 
TFT102 has connected with the pixel electrode 103, a signal line 104, and the scanning line 105, 
respectively. As each pixel is shown in drawing 3 . the scanning line 105 is formed on the imprint 
place substrate 301 which consists of glass, and the laminating of an interlayer insulation film 302, 
a signal line 104, and the flattening film 303 is carried out. Moreover, the laminating of a glue line 
304, the under coat layer 305, the gate electrode 306, gate dielectric film 307, the semi-conductor 
layer 308, and the channel protection insulator layer 309 is carried out as TFT 102, and the source 
electrode 31 1 and the drain electrode 312 are formed on the n-type-semiconductor layer 310 
from which the upper part of the channel protection insulator layer 309 was removed on it, and the 
n-type-semiconductor layer. 310. Furthermore, the passivation film 313 is formed on it, and the 
contact hole 314 is established in source electrode 311 and drain electrode 312 part. Moreover, it 
connects with the drain electrode 312 and the pixel electrode 103 is formed on the flattening film 
305. 

[0009] As shown in drawing 2 , the contact section 201 is respectively formed in the scanning line 
105 and the gate electrode 306, and the gate electrode 306 is connected with the scanning line 
105 through the connection electrode 202. Moreover, the signal line 104 is connected to the 
source electrode 31 1 of TFT102 through the contact section 201, the connection electrode 203, 
and a contact hole 314. As shown in the pixel electrode 103 at drawing 2 , the auxiliary capacity 
line 204 may be formed. The auxiliary capacity line 204 is used for reduction of the signal-level 
dependency of the capacity coupling noise of the scanning-line pulse by maintenance of pixel 
electrode 305 electrical potential difference, and the dielectric anisotropy of liquid crystal etc. 
Form an auxiliary capacity line in the same layer as a signal line 104, and it is parallel to a signal 
line 104, and also [ a line / like drawing 2 ] it is good as preparing in the same layer as the 
scanning line 105, and making it the scanning line 105 at parallel, or serving as the scanning line 
105 of the preceding paragraph etc. It connects with a power source (not shown) and the auxiliary 
capacity line 204 should just apply a suitable electrical potential difference. First, the manufacture 
approach of TFT102 on the component formation substrate 401 is explained using drawing 4 . The 
etching stopper layer 402 is formed on the component formation substrate; 401 which consists of 
glass. This etching stopper layer 402 functions as a stopper of glass etching, for example, is 
formed by metal oxide films, nitrides, etc., such as tantalic acid-ized film. : 
[0010] Moreover, the under coat layer 305 which consists of silicon oxide or a silicon nitride is 
formed. Besides, the gate electrode 306 which consists of MoTa, MoW, etc. is formed, and gate 
dielectric film 307 is formed about 400nm in thickness by the silicon nitride using a plasma-CVD 
method so that it may be covered. This gate dielectric film 307 may be formed in the laminating of 
a silicon nitride and silicon oxide. After forming the amorphous silicon layer as a semi-conductor 
layer 308 and forming a silicon nitride about 100-400nm in thickness as about 50nm in thickness, 
and a channel protection insulator layer 309, self align of the channel protection insulator layer 309 
is carried out to the gate electrode 306 by rear— face exposure, and it is processed. Next, the n- 
type semiconductor 310 which doped phosphorus is formed by CVD. Patterning of this n~type~ 
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semiconductor layer 310 is carried out, and the n-type-semiconductor layer 310 on the channel 
protection insulator layer 309 is removed. On the n-type-semiconductor layer 310, the source 
electrode 311 and the drain electrode 312 are formed. Furthermore, by plasma CVD, the 
passivation film 313 which consists of a silicon nitride is formed, and a contact hole 314 is formed 
in source electrode 311 and drain electrode 312 part. The height of TFT102 from the under coat 
layer 305 to the passivation film 313 is set to 500nm - about 2 micrometers. 
[001 1] Next, the imprint to the middle imprint substrate 701 from the component formation 
substrate 401 is explained using drawing 9 from drawing 5 . In drawing 9 , the detailed configuration 
of a component etc. is omitted from drawing 5 . As shown in drawing 5 , the etching stopper layer 
402, the under coat layer 305, and TFT102 are formed on the component formation substrate 401. 
A protective coat 601 is formed like drawing 6 every TFT 102. Although rubber system 
NEGAREJISUTO was used with this operation gestalt as a protective coat 601, the organic resin 
which has thermal resistance and has a mechanical strength is sufficient. As the dotted line of 
drawing 4 shows, a protective coat 601 is formed so that every direction may become large about 
2-40 micrometers from TFT102, and covers the TFT102 whole. Then, it carries out performing dry 
etching etc., etching stopper layers 402 other than TFT102 part and the under coat layer 305 are 
removed like drawing 7 , and it dissociates every TFT102. Next, as shown in drawing 7 , the light 
absorption object 702 is formed in the location corresponding to the middle imprint substrate 701 
top which consists of transparent glass for every TFT1 02, and adhesion and stratum disjunctum 
703 are formed in the whole. It forms by the metal membrane which carried out melanism for 
example, of the middle imprint substrates 701 side, such as MoTa and MoW, as a light absorption 
object 702. The good thing of heat conduction of the light absorption object 702 is desirable. 
Adhesion and stratum disjunctum 703 should just use waxes, lows, etc. to which viscosity falls and 
adhesive strength falls, such as the Apiezon wax by the APIZON products Limited, when heat is 
received. Moreover, it may foam to RIBAARUFA by NITTO DENKO CORP. etc. by heating, and 
that to which adhesive strength falls may be used. As for the middle imprint substrate 701, what 
has the near component formation substrate 401 and coefficient of thermal expansion is desirable. 

[0012] This light absorption object 702 and each protective coat 601 of TFT102 are aligned, and 
adhesion and stratum disjunctum 703, and a protective coat 601 are pasted up like drawing 8 : 
Next, the side face of the 701 round edge of middle imprint substrates is protected on a tape etc., 
and the middle imprint substrate 701 is etched with the mixed liquor of fluoric acid and a surface 
active agent. Etching is adjusted so that it may stop in the etching stopper layer 402. Moreover, 
instead of forming the etching stopper layer 402, as a laminating of an amorphous silicon and a 
silicon nitride etc., a lifting and a cone ingredient may be prepared for laser ablation in the lower 
layer, and TFT102 may be separated by applying laser light through the component formation 
substrate 401. As an ingredient which is easy to carry out laser ablation, a hydrogenation 
amorphous silicon, a polyamide with low insulator layer and rate of imide-izing containing gas, such 
as a silicon nitride which carried out low-temperature membrane formation, etc. are sufficient. As 
shown in drawing 9 as mentioned above, TFT102 can be imprinted to the middle imprint substrate 
701. Next, the formation approach of wiring of the imprint place substrate 301 is explained using 
drawing 14 from drawing 10 . As an ingredient of the imprint place substrate 301 , glass substrates, 
such as alkali free glass and soda lime glass, or a plastic plate may be used. The glass substrate of 
alkaii free glass is used with this operation gestalt. 

[0013] First, as shown in drawing 10 , pattern formation of the conductive paste is applied and 
carried out by screen-stencil on the imprint place substrate 301, and the scanning line 105 of 
about 1-5 micrometers of thickness is formed by annealing at about 450-600 degrees C. Line 
breadth is set to 30 micrometers. It is also possible to stick on others the film which has the 
conductivity and the photosensitivity of Make [ chemical / Mitsui and / DEYUPON poly ], such as 
Fodel, as the formation approach of the scanning line 105, to form by exposing a photo mask and 
forming a pattern, to form a thin film by vacuum evaporation© or the spatter, and to etch by using 
a resist as a mask and performing exposure development. Next, as shown in drawing 11 , the 
silicon oxide containing phosphorus is applied, and it calcinates at about 600 degrees C, and an 
interlayer insulation film 302 is formed by piling up two layers of this. Thus, add-in material can be 
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added and the interlayer insulation film 302 with few pinholes can be formed by carrying out a 
reflow at low temperature. An interlayer insulation film 302 may be formed by polyimide, acrylic 
resin, benz-cyclo-butene (BCB), etc. other than the inorganic film. On an interlayer insulation film 
302, as shown in drawing 12 , a signal line 104 is formed by the same ingredient as the scanning 
line 105, and the approach, and it considers as the line breadth of about 30 micrometers, and 
about 1-3 micrometers of thickness. Moreover, as shown in drawing 13 , the flattening film 303 is 
formed. By applying about 2-20 micrometers of acrylic resin, and making it soften in annealing, the 
flattening film 303 set surface irregularity to about 0.5 micrometers or less. As flattening film 303, 
it is also still more effective to use BCB, when obtaining surface smoothness. Moreover, an 
inorganic insulator layer may be formed and ground. 

[0014] Still like drawing 14 , a photoresist is applied to an interlayer insulation film 302 and the 
flattening film 303, exposure development is carried out, a mask is produced, and the contact 
section 201 is formed on a signal line 104 and the scanning line 105 by etching. To the imprint 
place substrate 301 in which these wiring was formed, TFT on the middle imprint substrate 701 is 
imprinted. This imprint process is explained using drawing 18 from drawing 15 . By drawing 18 , it is 
omitting about the detailed part of TFT102 from drawing 1 5 . The glue line 1501 for pasting up a 
component is first applied and formed by screen-stencil etc. on the flattening film 303 of the 
imprint place substrate 301 in which wiring was formed, like drawing 15 . The glue line 1501 
considered as acrylic resin, and set thickness to about 0.1-1 micrometer. On a glue line 1501, 
alignment of the middle imprint substrate 701 is carried out, and TFT102 and the glue line 1501 to 
imprint are pasted up. Then, the optical exposure of the upper part of TFT 1.02 imprinted through 
the middle imprint substrate 701 is carried out alternatively, and the light absorption object 702 is 
heated. The adhesive strength of adhesion and stratum disjunctum 703 declines with heat, it 
dissociates from the middle imprint substrate 701, and TFT102 is pasted up on the imprint place 
substrate 301. The like and suitable protection-from-light mask 1502 with which light does not hit 
TFT102 which is not imprinted on the middle imprint substrate 701 as the optical exposure 
approach may be formed, and an optica! exposure may be performed on the whole surface. 
Moreover, the heights used as a plinth may be prepared in the bottom of a glue line 1501. 
[0015] Although the light absorption object 702 was used here, you may make it generate heat by 
applying an electrical potential difference instead of the light absorption object 702 using the thin 
film heating element which consists of the large metal of resistance, such as Ta. In this case, each 
thin film heating element makes TFT1 02 to carry out matrix control and imprint generate heat 
alternatively, and may be used. Moreover, the acrylic binder containing the matter with which it 
pastes up with heat and an adhesive property falls by ultraviolet rays, for example, the benzoferron 
which is easy to decompose by ultraviolet rays, etc. may be used instead of being the adhesion 
and the stratum disjunctum 703 to which an adhesive property falls with heat. In that case, 
ultraviolet rays may be irradiated alternatively at TFT102 to imprint, the mask pattern which 
prepared partial opening of the magnitude of TFT102 may be formed, and ultraviolet rays may be 
irradiated. The imprint of TFT102 is repeated like drawing 16 , and TFT102 is pasted up on a 
position. Moreover, a heat process and the process which strengthens this adhesion more by UV 
irradiation etc. may be established. Next, as shown in drawing 17 , a protective coat 601 is 
removed using resist exfoliation liquid. Even if it removes a protective coat 601 after it imprints 
TFT102 altogether, it may repeat removing at every one imprint. Then, after forming the film which 
consists of ITO all over imprint place substrate 301 by the spatter, the connection electrode 203 
grade for connecting TFT102 with a signal line 104 like drawing 18 is formed by applying and 
carrying out patterning of the photoresist. The pixel electrode 103 is also formed in coincidence. 
The active-matrix substrate IOTused for a liquid crystal display as shown in drawing 1 by the 
above is completed. 

[0016] With this operation gestalt, the component formation consistencies of TFT102 of the middle 
imprint substrate 701 and the imprint place substrate 301 differ. Thus, the imprint approach of 
TFT102 in case the component formation consistencies of an imprinting agency substrate and an 
imprint place substrate differ is further explained using drawing 23 from drawing 19 By drawing 
23 , details, such as a configuration of TFT1 02, are omitted from drawing 1 9 . First, TFT1 02 is 
formed on the component formation substrate 401. Productivity becomes high and is desirable, 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/09/03 



JP.2001-007340.A [DETAILED DESCRIPTION] 



6/8 ^— v 



when TFT102 is formed by different consistency from the consistency of TFT102 on the imprint 
place substrate 301 in that case and the lengthwise direction of TFT102 and a longitudinal 
direction are formed by the consistency of the integral multiple of TFT102 consistency in the 
imprint place substrate 301. This operation gestalt explains the example in which the length of 
TFT102 and a longitudinal direction form TFT102 by the twice as many consistency in the imprint 
place substrate 301 as this. This TFT102 is imprinted to the middle imprint substrate 701 like 
drawing 19 . Moreover, the imprint place substrate 301 forms a signal line 104 and scanning-line 
105 grade. Next, by the 1st imprint, TFT102 is imprinted like drawing 20 by the field for four pieces 
of TFT102 on the imprint place substrate 301. Since TFT102 is formed in the substrate 301 4 
times the consistency of an imprint place, as for the middle imprint substrate 701, TFT102 of one 
jump on the middle imprint substrate 701 is imprinted alternatively. 

[0017] Like drawing 21 , drawing 22 , and drawing 23 after the 1st imprint, the middle imprint 
substrate 701 is shifted and it repeats imprinting one jump every. Since a pixel pitch is about 600 
micrometers, if it forms each TFT102 in the component formation substrate 401 or less about 
100micrometerx100micrometer, a longitudinal direction's is [ about 200 micrometers and a 
lengthwise direction / the magnitude of the component formation substrate 401 ] good, when this 
produces HDTV of 52 inches of vertical angles at 1/12 of the imprint place substrate 301. 
Moreover, in the component formation substrate 401, if an about [ 650mmx650mm ] thing is used, 
TFT102 for four sheets of 52 inches of vertical . angles for HDTV will be obtained. Thus, the liquid 
crystal display was able to be obtained by preparing the suitable eel gap of 2 micrometers - about 
6 micrometers, fixing combining the opposite glass substrate 2403 which formed the color filter 
2401 and the counterelectrode 2402, and injecting the liquid crystal layer 2404 into the obtained 
active-matrix substrate 101 in between, as shown in drawing 24 . Since this liquid crystal display 
imprints 16 TFT(s)102 to one jump and can imprint them by 4 times of alignment, its productivity is 
high. Since two or more TFT102 is imprinted to coincidence and all TFT<s)102 can be imprinted by 
the small count of an imprint, there is effectiveness, such as homogeneous reservation and 
improvement in the yield, with a productivity drive. Moreover, since the TFT102 formation on the 
component formation substrate 401 can use the existing production line, the reduction of 
investment cost of it is also attained. Furthermore, since wiring, the short-circuit between layers, 
etc. can be repaired if needed suitably, productivity is high. It can respond easily also about the 
defect of TFT102. For example, what is necessary is to measure the defect of TFT102 on the 
component formation substrate 401 by an array circuit tester etc., and just to imprint TFT of an 
excellent article into the part which was not imprinted behind, without imprinting poor TFT. 
[0018] Moreover, dependability of TFT102 improves, without giving distortion to the lower layer 
film of TFT102, since it is prepared on each under coat layer 305 separated every TFT102. Strain 
relaxation not only suppresses changing a TFT component property, but effectiveness is in 
improvement in the adhesion dependability at the time of the imprint of poor peeling. Furthermore, 
with this operation gestalt, TFT which the thickness of gate dielectric film 307 called about 
hundreds of nm, and dimensional accuracy called about several micrometers is manufactured with 
a highly precise production line, pattern precision becomes possible [ combining with what formed 
ioose wiring of a precision prescribe of about 30 micrometers in the large-sized substrate ], and 
the display of a big screen becomes realizable by low cost. In addition, as a unit of the component 
to imprint, not only one TFT102 but the thing to consider as the circuit which consists of two or 
more transistors is possible. The transistor for selection and the transistor for a drive, controlled 
by the output can be formed by imprint, and it can also apply also as a driving gear of liquid crystal 
or EL. Next, the 2nd operation gestalt of this invention is explained. With this operation gestalt, it 
is not component independent and one active-matrix substrate 101 is formed by, forming the 
configuration of wiring, a pixel electrode, etc. on the whole, and carrying out two or more rotation 
copy. The formation approach of the active-matrix substrate 101 of this operation gestalt is 
shown using drawing 30 from drawing 25 . In drawing 30 , the configuration of TFT102 etc. is 
omitted from drawing 25 . 

[0019] As shown in drawing 25 , on the component formation substrates 401, such as glass, the 
laminating of the etching stopper layer 402 and the under coat layer 305 is carried out, and 
TFT102, a signal line 104, the scanning line 105, and pixel electrode 103 grade are formed. In this 
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operation gestalt, each class is formed like the 1st operation gestalt. Next, a protective coat 601 is 
formed so that a component and the component field 2501 in which wiring was formed may be 
covered altogether, and the etching stopper layer 402 and the under coat layer 305 are etched 
into the same magnitude as a protective coat 601. By processing according! a protective coat 
601 ] to exposure development, the precision of an about 1-20-micrometer edge was acquired. 
Next, the protective coat 601 of the component formation substrate 401 is pasted up on the 
middle imprint substrate 701 with which the same adhesion and stratum disjunctum 703 as the 1st 
operation gestalt were formed as shown in drawing 26 . Then, etching removal of the component 
formation substrate 401 is carried out like drawing 27 . Alignment of the component formation field 
2501 is carried out to the imprint place substrate 301 which formed the glue line 1501 like drawing 
28 , adhesion and stratum disjunctum 703 are heated through the middle imprint substrate 701, 
and adhesive strength is weakened and imprinted. Like drawing 29 , after the 1st imprint, resist 
exfoliation liquid may be used, a protective coat 601 may be removed, the 2nd imprint finishes, and 
after imprinting all components, wiring, etc., you may remove. Thus, a active-matrix substrate 101 
like drawing 30 is completed. 

[0020] In order to imprint two things in which a component, wiring, etc. were formed, like this 
operation gestalt and to form one big active-matrix substrate 101, a bordering junction precision 
poses a problem. Drawing 31 is drawing which formed the imprint place substrate 301 based on 
two component formation substrates 401 in which a component and wiring were formed, and 
drawing 32 is the sectional view of b-b' of drawing 31 . The configuration of TFT102 etc. is omitted 
in drawing 31 and drawing 32 . When the imprint place substrate 301 is formed from a component 
formation substrate 401 like drawing 31 with this operation gestalt, as shown in drawing 32 , the 
signal line 104 in the same component formation substrate 401, the spacing Lg1 of the pixel 
electrode 103, and the signal line 104 of the comparison section of the component formation 
substrate 401 and the spacing Lg2 of the pixel electrode 103 are both equally made with about 8- 
15 micrometers. This is applicable also to a highly minute pixel like HDTV, is a big screen and can 
obtain the bright display with a high pixel numerical aperture. With this structure, like the active- 
matrix substrate formed from one substrate like before, since arrangement of a pixel or a signal 
line can be performed, good image quality is acquired, without the pixel voltage variation by 
coupling occurring in the comparison section of the active-matrix substrate 101. Moreover, 
although drawing 33 is the same as that of drawing 31 , it compares in order to extend the margin 
of the comparison section of the component formation substrate 401, and is considering as the 
axial symmetry centering on the section. Drawing 34 is the sectional view of c-c' of drawing 33 . 
The configuration of TFT102 etc. is omitted in drawing 33 and drawing 34 . In this case, production 
becomes that what is necessary is to just be referred to as about 2= 40 micrometers of Lp1=Lp(s) 
if spacing between the pixel electrodes 103 of spacing between the pixel electrodes 103 in the 
component formation substrate 401, Lp1, and the comparison section of the component formation 
substrate 401 and Lp2 set width of face of a signal line 104 to about 5 micrometers that what is 
necessary is just equally easy about spacing between about 30 micrometers, the pixel electrode 
103, and a signal line 104. 

[0021] In addition, in order that there may be no wiring in the comparison section of the active- 
matrix substrate 101, capacity coupling between wiring and the pixel electrode 103 differs from 
usual. Therefore, what is necessary is just to compensate a signal if needed. In case the large- 
sized active-matrix substrate 101 is produced with this operation gestalt, in order that there may 
be no need of joining two substrates, the height of the field where thickness becomes large in the 
comparison section of two substrates and which formed a component and wiring with the 
substrate which are differs, and the problem of contacting an opposite substrate is avoided. 
Moreover, although the glass substrate was used as an imprint place substrate 301 with this 
operation gestalt, a plastic plate, a resin film, a ceramic substrate, a metallic-thin-plate substrate, 
etc. can also be used. It was difficult to produce a high definition pixel from the magnitude of heat 
deformation or coefficient of thermal expansion to a precision with a plastic plate or a resin film 
conventionally. However, by the method of this invention, in order that precision of the component 
formation substrate 401 may be made with the same thing as the precision of the conventional 
glass substrate and may just imprint it, it becomes possible [ forming a highly minute image called 
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200ppi in a plastic plate, a resin film, etc. ]. 
[0022] 

[Effect of the Invention] According to this invention, a active-matrix substrate highly precise at 
low cost is producible as mentioned above also to a large-sized substrate and the substrate using 
the ingredient with which it differs other than glass. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the active-matrix substrate of the 1 st operation gestalt of this 
invention. 

[Drawing 2] The enlarged drawing of the TFT part of drawing 1 . 
[Drawing 3] The sectional view between a~a' of drawing 2 . 

[Drawing 4] The enlarged drawing of the TFT part on a component formation substrate. 
[Drawing 5] The sectional view showing one process of the manufacture approach of the active- 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 6] The sectional view showing one process of the manufacture approach of the active- 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 7] The sectional view showing one process of the manufacture approach of the active- 
matrix substrate of the 1 st operation gestalt of this invention. 

[Drawing 8] The sectional view showing one process of the manufacture approach of the active- 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 9] The sectional view showing one process of the manufacture approach of the active- 
matrix substrate of the 1 st operation gestalt of this invention. 

[Drawing 10] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 1 1] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 12] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 13] The sectional View showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 14] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 15] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1 st operation gestalt of this invention. 

[Drawing 1 6] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 1 7] The sectional vie w showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 18] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 1st operation gestalt of this invention. 

[Drawing 19] Drawing showing one process of the manufacture approach of the active-matrix 
substrate of the 1st operation gestalt of this invention. 

[Drawing 20] Drawing, showing one process of the manufacture approach of the active-matrix 
substrate of the 1st operation gestalt of this invention. 

[Drawing 21] Drawing showing one process of the manufacture approach of the active-matrix 
substrate of the 1st operation gestalt of this invention. 

[Drawing 22] Drawing showing one process of the manufacture approach of the active-matrix 
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substrate of the 1 st operation gestalt of this invention. 

[Drawing 23] Drawing showing one process of the manufacture approach of the active-matrix 
substrate of the 1st operation gestalt of this invention. 

[Drawing 24] The sectional view of the liquid crystal display using the active-matrix substrate of 
the 1st operation gestalt of this invention. 

[Drawing 25] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 2nd operation gestalt of this invention. 

[Drawing 26] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 2nd operation gestalt of this invention. 

{Drawing 27] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 2nd operation gestalt of this invention. 

[Drawing 28] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 2nd operation gestalt of this invention. 

[Drawing 29] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 2nd operation gestalt of this invention. 

[Drawing 30] The sectional view showing one process of the manufacture approach of the 
matrix substrate of the 2nd operation gestalt of this invention. 

[Drawing 31] The top view in the case of forming a active-matrix substrate from two component 
formation substrates. 

[Drawing 32] The sectional view between b-b' of drawing 31 . 

[Drawing 33] The top view in the case of forming a active-matrix substrate from two component 
formation substrates. 

[Drawing 34] The sectional view between c-c' of drawing 33 . 

[Drawing 35] The sectional view of the picture element part of the conventional active-matrix 
mold LCD. 

[Description of Notations] 



101 — 


Active-matrix substrate 


102 — 


tft ~ 


103 — 


Pixel electrode 


104 — 


Signal line 


105 — 


Scanning line 


201 — 


Contact section 


202 203 — Connection electrode 


301 — 


Imprint place substrate 


302 — 


Interlayer insulation film 


303 — 


Flattening film 


304 — 


Glue line 


305 — 


Under coat layer 


306 — 


Gate electrode 


307 — 


Gate dielectric film 


308 — 


Semi-conductor layer . 


309 — 


Channel protection insulator layer 


310 — 


N-type-semicpnductor layer 


311 — 


Source electrode 


312 — 


Drain electrode 


313 — 


Passivation film 


314 — 


Contact hole 


401 — 


Component formation substrate 


402 — 


Etching stopper layer 


601 — 


Protective coat 


701 — 


Middle jmprint substrate 


702 — 


Light absorption object 


703 — 


Adhesion and stratum disjunctum 


1501 - 


- Glue line 
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1502 — Protection-from-light mask 

2401 — Color filter 

2402 — Counterelectrode 

2403 — Opposite glass substrate 

2404 ~ Liquid crystal 

2501 — Component formation field 

3501 — Glass substrate 

3502 — Scanning line 

3503 — Auxiliary capacity line 

3504 — Gate dielectric film 

3505 — Pixel electrode 

3506 — The TFT section 

3507 — Semi-conductor layer 

3508 — Channel protection insulator layer 

3509 — Doped semi-conductor layer 

3510 — Source electrode 

3511 — Drain electrode 

3512 — Protection insulator layer 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 1 7 of Patent Law 

[Section partition] The 2nd partition of the 7th section 
[Publication date] August 30, Heisei 14<2002. 8.30) 

[Publication No ] JP.2001-7340 t A (P2001-7340A) 
[Date of Publication] January 12, Heisei 13 (2001. 1.12) 
[Annual volume number] Open patent official report 13-74 
[Application number] Japanese Patent Application No. 11-179214 
[The 7th edition of International Patent Classification] 

H01L 29/786 
21/336 

G02F 1/1343 
1/1365 

[FI] 

H01L 29/78 627 D 
G02F 1/1343 
1/136 500 

[Procedure revision] , 

[Filing Date] June 10, Heisei 14 (2002. 6.10) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Title of the Invention] A active-matrix substrate and its manufacture approach, a middle imprint 

substrate V. "■ 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The process which forms a component on a component formation substrate, 
The process which forms wiring on an imprint place substrate, 

The process which pastes up said component formed on said component formation substrate on a 
middle imprint substrate, 

The process which removes said component formation substrate after pasting up said component 
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on said middle imprint substrate, 

The process which imprints alternatively said component pasted up on said middle imprint 
substrate on the glue line prepared on said imprint place substrate so that height might differ from 
said imprint place substrate side in which said wiring was formed after removing said component 
formation substrate, 

The process which connects said component imprinted on said imprint place substrate and said 
wiring 

The manufacture approach of the active-matrix substrate characterized by providing. 
[Claim 2] The manufacture approach of the active-matrix substrate according to claim 1 
characterized by preparing said glue line on the heights prepared on said imprint place substrate. 
[Claim 3] The manufacture approach of the active-matrix substrate according to claim 1 
characterized by spacing of said component formed on said component formation substrate 
differing from spacing of said component imprinted on said imprint place substrate. 
[Claim 4] It is the manufacture approach of the active-matrix substrate according to claim 1 which 
is equipped with the following and characterized by covering said component with said under coat 
layer and said protective coat. The process at which the process which forms said component 
forms an etching stopper layer on said component formation substrate The process which forms 
the under coat layer which consists of silicon oxide or a silicon nitride on said etching stopper 
layer The process which forms said component on said under coat layer The process which forms 
a protective coat on said component 

[Claim 5] The process which forms a component on a component formation substrate, 
The process which forms wiring on an imprint place substrate, 

The process which forms adhesion and stratum disjunctum on a middle imprint substrate, 

The process which pastes up said component on said adhesion and stratum disjunctum, 

The process which removes said component formation substrate after pasting up said component 

on said adhesion and stratum disjunctum, 

The process alternatively pasted up on the glue line in which said component pasted up on said 
adhesion and stratum disjunctum was prepared on said imprint place substrate after removing said 
component formation substrate, 

The process which irradiates light at said adhesion and stratum disjunctum of the field 
corresponding to said component alternatively pasted up on said glue line, and exfoliates said 
middle imprint substrate - 
The manufacture approach of the active-matrix substrate characterized by providing. 
[Claim 6] The manufacture approach of the active-matrix substrate according to claim 5 
characterized by irradiating light at said light absorption object in the process which possesses 
further the process which forms a light absorption object in the location corresponding to said 
each component between said middle imprint substrate, and said adhesion and stratum disjunctum, 
and irradiates light at said adhesion and stratum disjunctum. 

[Claim 7] The active-matrix substrate characterized by providing a substrate, the glue line which 
is separated for every component and prepared on said substrate, the etching stopper layer 
prepared on said glue line, the under coat layer which is prepared on said etching stopper layer 
and consists of silicon oxide or a silicon nitride, and said component prepared on said under coat 
layer. ... * 

[Claim 8] The middle imprint substrate characterized by being prepared in height equal on a 
substrate, the adhesion and the stratum disjunctum which exfoliate by being prepared on said 
substrate and applying heat, and said adhesion and stratum disjunctum, and providing an 
" independent component respectively electrically. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0001 ' 
[Method of Amendment] Modification : 
[Proposed Amendment] 
,' [0001];';. ■ 
[Field of the Invention] This invention relates to a active-matrix substrate and its manufacture 
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approach, and a middle imprint substrate. 



[Translation done.] 
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